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TITLE CAF DESIGH WITH TRAMEVERSE D207 STEEL

1715528

03/2479: PRGE 1
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L] m 5
. COMCRETE DESIGM BROGRAM :
" {RC) REINFIRSED CoNCRETE '
" (PP) PARTIALLY PRESTRESSED .

(TP} FULLY PHESTRESSED L]
¥ CALIFCRANIA DIPARTHMENT OF TRANSPORTATICN 4
- VERSION 2 BE.5L.ET i
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LA L R R R R R R R

* GENERAL DATA *

‘.'1'T+"*'--..llll|.'I*T+IIIIII|I|‘+li“‘.“..".'11+......l|*+‘ii.'-...

TYPE OF ETRUCTURE
TYPE OF AMALYRIR

CUNEIDER
COUNSIDER

FATIGUET
SERVICE - CRACE COMNTROLT

UVLTIMATE CONCAETE COMPESSSIVE STRESS
TLTIMATE CONCRETE COMPREESITVE STRATH
YTOINEOE BODULUS FOR CONCRETE

TOMRNGS MCDOLUS FOR STESL REERRS
YIELD ETRESS FOR STEEL EESARS

YOHGE EOUULUS FOR PRESTRESS STEEL
ULTIMATE STREZS FOR PRESTRESE STESL
Low=La FRESTRESS STEEL

HOTILAR FATIO BMILD ETEEL (ES/F=)
HODULAF. RATIO PRESTAEZS STERL [ERJEC)

SN TROEHENTAL FACTOR

Erarwe TR @ g o R

* STRUCTORE DATA *

(REINFOACED SOHCRETE)

=

]

"
{Fc) =
(ED) =
[EC) =
[E5]) =
{F3) =
({EP} =
[FF] =
'HE) =
VHI'D =
[Z] =

HEI
IN{IH

RS

ST
E&ED

« BRI
! RET

i“lll""""‘+++"*'-'-‘-"lllFFll1r+lll11rplll"||||r‘.r‘1

TOTAL DEFTH ] E.ED
SO02 FLANGE WIDTHE [ooMP) = 21.0¢
TOF FLANGE WIDTE [TE) = 6. 00
TCF FLARGE THICKHESS = £.25
WiDTH OF WED - . D
BOTTCH FLAMGE WIDFH (COMP] = 11.40
EIFTTOM FLANMGE WIDTH [TEM) " &.00
EOTTOH FLENGE 'THICTEXERE - &_EJ

Concrefe Dasign Program
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TITLE CAF DEFIGH WITH TAANZVERSE DECT ETEEL 17:EE:28 03/34/33 F.—‘-.GE' 2

LA LA AR R A RERNERN]

" ETEEL DATA =

L R R Rl R L L R o

EEERE REBRR ToTAL EBAT, COVER BATDLE SEEA EFFECTIVE
Los LAYER  BARS SILE [TEEH] PATTERN DEGEEFS ARER

Mt MAETH [ 11 d4.13 i d . 00 a.00

ToD OTHER 7 & .00 1 Q.03 J.08
TUTAL ARER OF FRESTREZSS STEEL (AP} = g.00 25 I

DIETY. FROM SECTION BOTTOM T0 £.G. OF PRESTAESS STEEL (DP) = 1,00 IM

LEA R AR AR RN R

* LOAD DATA [KIP=-FT) *

L L R R R i e I I

LOAD TITLE = MANIMIM NEGATTVE MIUEY™

TOTAL OTETE  SECONDARY
DEAD LOARD H-Ma H-HIM P-BRY MOMENT BOMEIT
(DL [LL+I) [LL+1] {LL+T} { O-MOM] [ E=MON}
BREINT =214E. -T06 . 0. =F155. {. g,
RN IARL B. a. [ G. o
LoapD
TAOCTCORS 1.30 2.17 1.30 1.80 1.00

STRENGTH REDUCTION FAOTOH [PEI} = D.HO

i

FIMRL FRESTREZF FOECE AMTER ALL LOSEES [PF| = i

RIPh

LA R AR R R R R RREEERER]

* DESIGN LORDD ¢

L T T e

SR MIN LN LA

H-EZR H-5ER H=F& P-EAC
HOMENT =2852. -2 148 . =43327 -5531,
REIAT g a. . r

MAX M-SER = [DL)] + (H-MAX) « (D-MOM} » (2-b3M)

MM M-SR = [DL) + [(H-mIM} b [E=MOM)

Max H-Fal w» 1.30 X (DL) « 2.17 4 (S-MAXN] + 1.00 X {O-MH3M] « 1.00 X [S-}20w)
MAX P-PAC » 1,30 X (D) o+ 1000 N (P-MAX] + L.00 X (O-MOMY & 1,00 X [S5-HOM]

Concrote Design Frogram
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S-A3 =

F=AS
H=FAD
F=FAC
HIN1

wIr

KAl =

I R R YRR L]

* IMTERMEDIATE RESULTS *

AR R R R R L e R RS L e LR e T T TR L]

EFFICTIVE DEPTH = £1.05 T™H

TITLE CAP DESIGN WITH TRANIVERSE DECT STESL

SERVICE STRESS IM MILD STZEL (As)
VERACK CONTROL)
FATISUE STRESS IN MILD STEEL ([AS!
H-FACTORED MOMENT
F-FRACTOEED MOMENT
KIHIDN REINFCRCEMENT (B.17.1.1)
BAEED oM 1.2 X THE CRACEING HOMENT
WAIVER OF MIKIMIRY REINFORCEMEWT (§.17.1.20
BASED OM STEEL AREA OME THIRD GRZATER THAM REQUIRED BY AMALYSIS.
MAXTWTH ASINFORCEENT (H.16.3.1)
BREED ON .75 X BALAMCED STEEL RATIO.

17:55:28 O3/24/93

AT STEEL AREM BASED O POLLOWING LOAD TYPES:
(HAX R-EBER]

IMAR & MIN H-5ER]

THA = DISTAMCE FROM EXTREME COMPRESSIVE FIBER TO HETTRAL AXTE.

BAR TYFE BAR AFFLIED MAIN STEEL MaId
SIZE Loas SPACTRG A HOEENT AEDUIRED BRILE
{IN} [l {E-FT} (50 IN) EEQ
11 S-k3 7.0 11.88 =283 . 1% .25 10
11 F-A8 alell g.81 T
13 H-FALC B.33 ¥.0% ~§332. 12,87 ¥
21 F=FAC £ .06 4.03 =2571. i M 12
11 EIK] iZ.21 1.78 =24 53, 5.4 i
11 HTNG d.dd .17 =TELL. 23.8a 16
11 MAK .04 k.04 =Z23LE5., 93 .87 )
TEERE APAFTHOL TRt addpdaressdsREREEre T RR R RN ddddaddaniawnw
il F=FALC £ 4.0 ~5551. 17.73 12
ULTIMATE MOM=NT CAPACITY.
TOTARL TOTAL OTHER MAIR LT OLT
COME TEM TEx TEd TEMIDOH ROMENT
ARER RRLTA AREAR ARER ETREEFS CABACITY YIRA
153 In) [53 IM] (B2 IMN) 150 Ix) {EZI} [K-FT) (IH]
.00 21.80 3.0 8 18.72 a.¢ -SHLE. §,.22
.00 15.0& .08 id.%8 .0 -4BTE. 3,50
C.CO 14.31 3 .0OR 11.23 0, =3891. 2.7
0l . Gl 16.57 3.08 T4 .4 -2EB9T. i.05
d.04 g.82 .08 3.74 .0 =1E03 1.33
3,00 3,08 3. 08 i, 00 0.0 -877. GoBD
— —

Cancrele Deslgn Program
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TITLE CAF CESIGN WITH TRANSVERSE DECT STEEL §7 5528 03/2479% PagE 4

Fr e r R TR R T TN NS E R FEE R FHI AR A B AR A A b A

* SECTICH PROFERTIES AND CCACRETE STRESSES ¢

LR R R R R R R e e T P R A LR SRR RIS ™

[AFTER ALL 1LOSSES

SECTION FEOFPZATES

MATlN STEEL ARER = LE. 73 IH**]

MECRACKED CRACHED
CRGES TRANSFORMED TRAKEPORMED
AREA {FT** 2} 15.8 7.0 il.a
INERTIA {FT**4] 0F.8 166.5 6.4
YOS LMy 0.7 AL.7 1.7
TR [ | §0.7 31.7 12.7
CONCRETE STAESSES [PEI)
[RCRATKED CRACKED CRACEED
GRCES TRAMEFOAMED TRANESFORCED
¥ j—— STRESEES 1 p—— STAESIER ==—; ¢ TREEEEE ——:
| LOARD TYFE TOF BOTTOM TCR BOTTCH oE BOTTOM
HIM H-5ER sd3 ~FaE. £00. =370, 0. -588,
HAX H=5ER SES =513, E33. =425, 0., =781,
SONCHETE MODULYS oF RUPTURE [7.5 X 52T 5C) a 438 PEI
]

RETES:

YOO = DISTANCE FROM EXTREME COMPRESSICH FIESR TO CENTER OF GRAVITY.
YMA = DISTANCE FRON EXTAEME COMPRESSION FIBER 70 NUETRAL AXIS.

[#] & TEMNSION

=) = DOMIRESSTON

Page 5-4.22 Cancrele Design Program
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 EAEE AR AR EEREELEEREREQLHE.]

* FINAL RESULTE =

LA RS AR AR REELERERERERRELIESEREEREREERERER R LRI SRR SRR RERE!

DESIZH "

=G BRI TR | —=FATIGE——:

TITLE car DEsIGN WITH TRAMSVERSE DECT FTEEL

17:5%5:38 D

[AREA CF STELL REQUIRED FOR DITFERENT DBAR SIZES)

3/24/%% FPAGE 8

[TUN N B
oo

BAR SFACING LESE THAN
BAR SFACING MORE THAM

THE FREFERRED CALTRANS MIMDIMUM.
THE RASHTC MAKIMIDG [LE°). (H.I0]

HAR LORD MAX ALLOW FTRESE  ALLOW EFF BAR REQ TOTAL SPACE
SIZE OQONT STRESS STREESS RANGE RAMCE DEPTH SPRCE 5TEZL EBARS O0DE
(B3I} {KSI) [R51I} ({KSI] {In] {IK} {BQ IN} RED
1B 5-AS 22 .04 €062 13,15 £1.32 -
& 3 .43 26 . 6 5.00 IT.58 e1.% 11.i3 : .08 7
4 P-FhC 27.50 ED.53 .48 17.77 £
6 28.42 p.46 T.28B 16.10 E3I.5E 11.23 3.08 7
11 P-Fao 26.9%9 6}.05 &.06 17.T73 13
& 2E.39 34,37 T.03 16.35 g3.5€ 1l1.13 3.08 ?
6 P=FaC 28.12 Bl.15 F.id .70
& 22,51 3&.00 V.30 16.87 £3.56 11.23 3,08 T
¥ P=FAC 17.83 §1.24 .04 17.867 1z 2
& 25,13 35.00 T.21 1.1V e3.56 11.23 3,08 T
B P-FAC 27.5E 61.30 3.05 1T.65 23 p i
& J8.86 35,060 V.14 16.23 63.56 11.33 1.08 .
SFACE CCDED:
BAR JPRCING LESS THAN THE AASHTO MINIMIM. (8,21}

(BR. LES5. TET.]

Concrate Dasign Program
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TITLE HESH CANTILEVER ABUTMENT H = 27 FT

OCTOBER 1989

LR R LR R P R R R L T P Ty T T P T T T e T e T T T T L L L]

* SERVICE PILE LOADS (SER) FOR ABUTMENT DESIGH (K FT) *

L L Ll L L L L R e P L L P P e P T T e T T

= VERATICAL ==t | ATERAL ——— HEEL —i—— TOE ==

IH x - :
(2] 4378, -0.55 1009, 1434,
H 4285, -0.20 1179, 1471
iH 4286, -0.88 #8&, 1375,

1

Z

3

4

1 3078, £.ag 1337, 1440,

2  ag7e, (.50 1003, 1365,
[H]] 1 2568, -0.25 9EE, 1385,

o 2obH, -1.08 T24, 1298,

i 4379, 061 1406, 1743,

2 4379, -0.20 1072, 1627.

3 JBES, .38 1248, 1595,

4 3885, 047 953 14599

1 2366, -1.58 0. 1221

SUMMARY OF CONTROLLING LOAD CASES
(RATIO = CAF / LDAD)

GRF CA DESCRIPTION LOAD

Il 1 TOTAL LATERAL LOAD 153!
i 4 MAX HEEL LOAD 135,
iH 1 MAX TOE LOAD 104

Max CAP  MAX
B6. 40 109,
127, 140. B1.
109.  140. o8
135, 140 B2
E1. 140, 103
112, 140, B4
67. 210, 58.
EE. 210, 46
81. 17E 1A
112. 175 100,
9. 175 100
105, 175, 85,
as. 210, 3%,
CAP  RATIO
1489, .11 OK
140, 1.04 OK
133, 1.22  OK

QK
Ok
QK
O
O,
Ok
K
oK
QK
o) 4
Ox
O
oK

35

11:15:34 0L1889

26

PAGE 5
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Rebar Data - {110}

Columns Entry
1 - 10 NUMEER OR REBAR LAYERS

Rebar Data - (7F10.0)

Variable Units
NBAR

Note: The number of lines in this section is equal to the NUMEER OF REBAR LAYERS

(NBAR).
Columns Entry
I - 10 REBAR LOCATION
11 - 20 REBAR LAYER
21 - 30 TOTAL BARS
31 - 40 BAR SIZE
41 - 50 COVER
al - 60 BUNDLE PATTERN
61 - 70 SKEW ANGLE

Prestress Data - (2F10.0)

Columns Entry
1 - 10  TOTAL AREA PRESTRESS STEEL
11 - 20 DIST BOTTOM TO C.G. P/S STEEL

Load Data - (A40)

Columns Entry
1 - 40 LOAD TITLE

Load Data - (6F10.0)

Columns Entry
1 - 10 MAX MOMENT DEAD LOAD (DL)
11 - 20 MAX MOMENT H-LOAD (LL+I)
21 - 30 MIN MOMENT H-LOAD (LL+I)
31 - 40 MAX MOMENT P-LOAD (LL+T)
41 - 50 OTHER MOMENTS
51 - & SECONDARY MOMENT

Load Data - (5F10.0,10x,F10.0)

Columns Entry

1 - 10 AXIAL DEAD LOAD (DL)
11 - 20 MAX AXIAL H-LOAD (LL+I)
21 - 30 MIN AXIAL H-LOAD (LL+D)

Variable Units
LOC()

LAY(T)

NB(I)

COVER(I) In
BUND()
SKEW(I) Degrees

¥ariahle
ASD
DYS(T)

Variahle
LHEAD

Variable Units

DM Kip-fi
HMAX  Kip-ft
HMIN  Kip-fi
PMAX Kip-fi
AM Kip-fi
SECM Kip-fi

Variable Units

DMP Kip
HMAXP  Kip
HMINP  Kip

Page 5-4.2¢
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TITLE HIGH CANTILEVER ABUTMENTH = 27 FT 11:1534 031888 PAGE T

T

* STEM MOMENT ENVELOPE AND REQUIRED STEEL AREAS (BAR CUT-CFFS) =

EEEEEEERsArravEdR AR dpRnddE Rl N AR AT A R R d Rkl bR R R R

[APPLIED MOMENT - GROUP IV CASE 1)
{BACKFILL, SURCHARGE, BEARING PAD SHEAR AND OTHER LATERAL LOAD)

DISTAMCE FROM APELIED = STRESS -  BETEEL BAR BAR BARS ERROR
TOP OF FOOTING  MOMENT FC Fs AHEA SIZE SPACE REC CODE
FT) (K-FT} ([KSI} (K5I (k1] (IM)

EnmrrEaE [T PE e e

0.00 10681, i.16 23.8 1581 1 7.0 127
1.60 BEOS, 1.09 24.0 1763 i1 7.8 113
2.00 BE03. 1.02 Za5 157.8 i1 8.8 101
3,00 TETZ. 0,85 e 1d0.4 11 5.9 b1
4,00 BE11, 0.6 24.0 123.2 b | 11.3 e
5.00 - ad P 0.a2 £3.8 1082 11 12.8 T
600 L28T. 076 239 a52 11 14,7 &1
¥.0a 4518, am 239 BT 1 17.0 53

B.00 4007, 0.65 238 7.8 1 19.8 48 3
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Strength Design {Load Factor Design) (H-FAC, P-FA C) (Code 8.16)

The theory is-based on the assumptions outlined in article 8.16 of the Code and on satisfaction
of the applicable conditions of equilibrium of internal swresses and com patibility of strains, This
allows the engineer to input multiple layers of steel which may be in tension or compression
depending on the applied ioads.

Strength Design Equations for a Single Tension Layer:

Mu< = PhiMn

Mn = Asfy(d-a?) (8-16)
a = Asfy/85f b (8-17)
pb = (B5BI1{./Iy) (B7000/7E7000 + fy)1(8-18)

Mcer = T7.5(0)*.5 (1Y)

Fage 5427
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Definitions
A = Effective tension area of conerete surrounding the fexueral tansion reinforcement and
having the same centroid as that reinforcement, divided by the number of bars.
As = Area of tension reinforcement.
b = Widthof compression face of member,
bw = Web width,
d = Distance from extreme compression {iber to centroid of rebar layer.
de = Thickness of concrete cover from extreme tension fiber 1o center of tensile reinforce-
ment closest to the tension face.
Ec = Modulus of elasticity of concrete (57000 x (f*) **.5).
Eo = Ultimate concrete compressive strain (003 infin).
Ezs = Modulus of elasticity of the steel rebars (29000 ksi).
., = Ultimate concrete compressive stress,
fs = Allowable steel stress.
fy = Yield stress of reinforcement
[ = Momentof inertia of the section.
p = Tension reinforcement ratio.
pb = Reinforcement ratio producing balanced strain conditions.
M = Moment at service level (SER).
Mnr = Nominal moment strength of section.
Mu = "Factored moment at section.
Mer =  Cracking moment (Code £.13.3 Equation §-2)
n = Modular rado of elasticity (Es/Ec)
Phi = Strength reduction facior.
Yt = distance from the neutral axis to the extreme tension fiber.
Z = Factor related to exposure conditions and a maximum crack width permitted,

Fage 5-4.28
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EEFEERiddaEReREdddddniRiissnad e

YOUR ABUT FILENAME 15: SPREAD

LE R R LR R BT L R R L T e T T LT L]

SHORT SEAT ABUTMEMNT 2.00

85 YES SPREAD DESIGH SLD
325 6000 40,00 40.00

2.00 10.60 2.00 170,00 030 3.00 33.00
3400 10.60 1.00 2.00 2.00 1.00
5.E0 10,00 039 C.00 0.00
2 16.00 1.00 3.00
3550 .00 2.00 G.00 Q.00 0.00
5 0 2.00
s 1] 2.00
6 0 2.00
B o 6.00
G 0 &.00
acA 120 200 D 0 o
1,30 217 1.30 1.30 1.649 1.90 1.30
.00 Y

0ot YYYYY
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TITLE SHORT SEAT ABUTMENT 112522 09M1BHE9 FAGE 1
!!f!!IIIl¥illllilll!l-tftiIti‘iii!l'llllll-hll,ii¢i¢t;,;.a.ii.-.-qull'-pa-;*ii‘i'.'ii|.1.
. ABUT -
. ABUTMENT DESIGH PROGRAM .
r [55) SHOHRT SEAT o
- {HC) HEGH CANTILEVER .
o CALIFORNLA DEPARTMENT OF TRANSPORTATION "

VERSKON 2,00 09.05.88

...l.l.il-ii"'F'IIIIIllIllilIiI‘l--i-j‘j..ﬁ..--..lll‘ii-ii-jjj."*..*..-.ll‘l.j-ljii‘jq-

LA R LA R TR R R R

* GEMERAL DATA =

!ili!illllilllllli--iltirlI!--ll.[lilllili;;¢p-¢i.;"p...‘.i...----p;,.,*.....q......q.;.

TYPE ABUTMENT {HIGH CANTILEVER) = 58
TYPE SUPERSTRUCTURE ICIFPSY) = YES
TYPE FOOTING = SPREAD
TYPE ANALYSIS = DGESIGH
TYPE DESIGN (SERVICE LOAD DESIGHN) = SLD

MATERIAL PROPERTIES:

ULTIMATE CONCRETE COMPRESSIVE STRESS (FC) = 3.25 K5l

YIELD STRESS FOR STEEL REBARS (FY} = B0 KEI
ALLOWABLE COMCRETE STRESS [% FC) = 4I:I.g Esr
: - 1.

ALLOWABLE STEEL STRESS (% FY) = 400 %

- 2a.0 K5I
YOLUNGS MODULUS FOR CONGRETE (EC) = 248, KEI
YOUNGS MODULUS FOR STEEL RERARS (ES) = 29000, K5
MODULAR RATIO (ESEC) (N} = 8.92
BACKFILL SOIL DATA:
DEPTH OF FILL ON TOE = 200 FT
DEFTH OF FILL ©ON HEEL - 1060 FT
DEPTH OF SURCHAGE CN HEEL = 200 FT
ENVIROMMEMTAL FACTOR [(£] = 170,00 KAN
COEF OF ACTIVE EARTH PRESSURE (KA) = 030
FOUMDATION SOIL DATA:
MAX BEARING E-EP;.'-SIT"T' - SERVICE .00 TOMS/SF

FRICTION ANGLE (PHI) = 13,00 DEGREES
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TITLE SHORT SEAT ABUTMENT 112522 O¥1BB8 PAGE 2

LA LR LR LT R Ty

* STAUCTURAL DATA =

LR R R R R L b L P LT PR T e T T T LR LRt L L L]

ABRUTMENT DATA;

LENGTH - 3400 FT
HEIGHT FROM TOR OF FOOTING - 1080 FT
BACKWALL THICKNESS - 100 FT
SEAT WIDTH = 200 FT
DISTAMNCE FROM FOOTING TOE TO SEAT FACE " 200 FT
DISTAMCE FROM SEATFACE TOGL, OF BEARING = 1068 FT
BACKWALL HEIGHT ABDOVE SEAT LEVEL - 563 FT
WEIGHT OF EXTERIOR SHEAR KEYS - 1000 K
LEMIFORM WEIGHT OF BARRIER - 0as KFT
WING WALL DATA:

NUMBER - 2 WALLS
LEMGTH - 1600 FT
THICKMNESS - 1.00 FT
END WALL DIMENSION - 300 FT
FOOTING DATA:

LEMGTH - 355 FT
WIDTH - GO0 FT
DEPTH - 200 FT
WIDTH OF FOOTING KEY - 000  FT
CEPTH OF FOOTING KEY - oaa FT
DISTAMCE FROM TOE TO KEY - 00o FT
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TITLE SHORT SEAT ABUTMENT 112522 OB/1BBE PAGE 3

EpddsdssahdidsninasnaininEa

* REBAR AND LOAD DATA =

TETTTR R TNRTR RN T NS R LR Ll L BB L R PR R bR L L L L

REBAR LOCATION BAR SIZE NOC. OF BARS COVER{IN)

BACEKWALL 5 v} 200

STEM L] 0 208

FOOTING TOF & v} 2.00

FOOTING BOTTOM (HEEL) B 0 .00

FOOTING BOTTOM (TOE ] & 4] 6.00

SERVICE LOAD DATA (KIPS)
TOTAL & LIVE LOAD -  TOTAL LATERAL COTHER OTHER
DEAD TOTAL 1.15P+H BEARING EARTH LATERAL VERTICAL
LOAD H-LOAD P-LOAD PADSHEAR PRESSURE LOAD LOAD

LOADS apa. 120, 200, 54, . 0.

FACTORS 1.30 217 1.30 139 1.8 1.0 1.30

DISTANGE ABOVE SEAT TO OTHER LATERAL LOAD = 0.00

DIZTANCE FROM HEEL TO OTHER VERTHZAL LOAD = 0.00

CONSIDER OTHER LOADS 1M LOAD GROUP (/M) 10345 12345

¥YYYY YYYYY
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TITLE SHORT SEAT ABUTMENT

ssddasilidanhbbablsddnnsdeRadaRh R e nRERRERE S

OCTOBER 1989 >3

= MOMENTS ABCGUT TOE OF FOOTING (K.FT} * (SERVICE)

LR LD L L L LR Ll L L T o S A L Rl S R TSI ™ ™

11:2522 091889

LATERAL EARTH LOADS
(BACKFILL TO TOP OF BACEWALL) FORCE ARM MOMENT
EARTH PRESSURE (KA ~0.300) 514 4.20 384, .
EARTH PRESSURE (KA =0.225) 686 4,20 288.
SURCHARGE PRESSURE (KA -0.300) 250 630 183,
SURCHARGE PRESSURE (KA =0.223) 1.8 6,30 137,
EARTHOUAKE 00 000 o
LATERAL EARTH LOADS

[CIFFES CASE NIl - BACKFILL TO SEAT LEVEL)

EARTH PRESSURE (KA =0.300) 282 233 BE,
EARTH PRESSURE (KA =0.225) 212 233 4.
SURCHARGE PRESSURE (KA =0.300) 16.4 a50 6.
SURCHARGE FRESSURE (KA =0.235) 121 asn AP,
SUPEBSTRAUCTURE LOADS

DEAD LOAD 308. 300 -84
H-LIVE LOAD 120, 3.00 -3£0,
P-LIVE LOAD 200, 300 60D
BEARING PAD SHEAR B4 .00 ara,
QOTHER LOADS

OTHER LATERAL LOAD oo 700 o,
OTHER VERTICAL LOAD 6o 600 .
ABUTMENT DEAD LOADS

BACEWALL 2a.8 4 .50 =124,
SEAT T6.5 asn 2EA,
FOOTING 638 300 192,
FOOTING KEY 0.0 0.00 0.
WINGWALL TOP RECTANGULAR SECTION 126 1200 151,
WINGWALL BOT TRIANGLULAR SECTION 160 967 154,
BARRIER 11.7 11.60 1455,
SIDE KEYS 100 1150 30,
SOIL DEAD LOADS

SOIL ON HEEL (BACKFILL TO TOP OF BACKWALL ) 407 550 224
S0IL ON HEEL (CIP/PE BACKEFILL TO SEAT LEVE L] 18.2 E.EO -106.
SOIL ON TOE 176 100 7.
SURCHARGE OM HEEL 7.7 £ EQ 42

PAGE 4

35
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TITLE SHORT SEAT ABUTMENT 112522 09Mams

CEE L R R B TR R L R LN R A I R T T T e T T T L L

* SERVICE LOADS {SER) FOR ABUTMENT DESIGH (K.ET) =

..l‘.-.‘.-..“-‘..‘-i-F‘I"‘I"I.IIiI‘.‘IIIIIIIlil‘lljllj‘“ljjpjjijjlt“.-ji‘..ﬁ.j...t“l-l

e APPLIED LOADS —— SAFTEY FACTOR ‘= STRAESSES mm—
GHP CA LAT VERT ECCEM SLIDE OVER HEEL TOE ALLOW HATIO
IH 1 120. 713, 011 24 d.6& 2,0 3.7 6.0
H 2 B, 713, L0008 3.2 G.2 34 ai 6.0
IH 3 91. F05. 0,12 3.1 [y a7 29 6.0
I 4 Ba, FO5, .26 4.2 2.0 4.2 25 &0
I 1 120, £93. 013 2.0 4.0 24 az 6.0
] 2 o, 503, 0,10 2B 5.8 3.1 25 £.0
] | 44, 2283, .76 20 7.B 1.8 e | 2.0
Il 2 33, 223, 0,89 2.7 0.5 20 0.1 9.0
I 1 174, 713, 0.64 1.7 26 12 5.5 7.5
I 2 144, 713, o.dd 20 aa 1.9 4.8 7.5
Iy 3 1d5, LRE, o0.50 1.6 29 1.4 &1 75
I & 123. 585, 0.34 1.5 a4 1.8 a7 7.5
W 1 Q. 52T, 4.76 0.0 0.0 4.4 L] 9.0
SUMMARY OF CONTROLLING LOAD CASES
LOADS (A (B} RATIO
GRP CA DESCRIFTION DESCRIPTION (B/A)
I 3 SLIDING FORCE = 145 FRICTION FORCE - 236 1.82

I 1 OVERTURM MOMENT = 045, HAESTORE MOMENT - -2625 E?F

4 4 MY HEEL STRESS = 4.2 ALLOW HEEL STRESS = £.0 1.44
vV 1 MAX TOE STRESS = 535 ALLOWTOEZTREZZ = 7.5 1.38

92 22
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TITLE SHORT SEAT ABUTKENT 112522 panaE

S L LR T L e T T T T T Ll ]

* STEEL REQUIRED - SERVICE LOAD DESIGH (SLD)

R o 00 o o o o

KEY TO REBAR LOCATIONS (BAR-LOD)

1= BACKWALL

2= 3TEM

3 FOOTING TOP

<= FOOTING BOTTOM (HEEL)
5 = FOOTING BOTTOM (TOE)

BAR LO&DS APPLIED - S5TRESS-—: EFF STEEL BAR BAR BARS ERRCR
LOC GRP CA MOMENT FC FS DEPTH AREA SIZE SPC  REQ CODE

(K-FT) KSl) (K5 (iN} {5 iIN)
1 70, 0,36 22.5 o7 4.0 5 336 13 k|
2 B2B, 1.35 28 33.7 T8 5 16.8 25
a3 ] Fd =16. 0.07 201 21.6 G g 213.0 1 3
4 | 4 4E, 0,14 18.4 17.6 1.8 B 1204 & 3
5 I 1 a1a8, 047 a7 17.8 TH & 248 iB 3
ERRCR CODES:

1 = BAR SPACING LESS THAN AASHTO MINIMUM, (CODE 8.21)
2 = BAR SPACING LESS THAN PREFEARED CALTRANS MINIMUM. (BR. DES. DET.)
3 = BAR SPACING MORE THAN THE AASHTO MAXIMUM (18%). (CODE 8.20)

HAGE B
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INFUT DATA FORMAT (XEDIT)

GENERAL DATA - (A40.J08.F5.0)
Columns Entry
1-40 PROJECT TITLE
51-55 VERSION ({enter 2.000})
u r 1

Columns Entry

9-10 TYPE ABUTMENT (85/HC)
18- 20 TYPE SUPERSTRUCTURE (YES/NQ)
25-30 TYPE FOOTING (PILE/SPREAD)
35-40 TYPE ANALYSIS (DESIGN/CHECK)
48 - 50 TYPE DESIGN {SLD/LFD)

MATERIAL PROPERTIES - (4F10.01

Columns Entry

1-10 ULT CONCRETE COMPRESSIVE STRENGTH
11-20 YIELD STRESS FOR STEEL REBARS
21-30 ALLOWABLE CONCREETE STRESS
31 - 40 ALLOWABLE STEEL STRESS

Columns

1-10
11-20
21-30
31-40
4] - 5
31 -60
61 -70

Entry

DEFTH OF FILL ON TOE

DEPTH OF FILL ON HEEL

DEPTH OF SURCHARGE ON HEEL
ENVIRONMENTAL FACTOR

COEF OF ACTIVE EARTH PRESSURE
MAX BEARING CAPACITY - SERVICE
FRICTION ANGLE

9

Variable

HEAD
VERS

Variahle

TABUT
TsurP
TFOOT
TDES
TANAL

Yariahle

FC
FY
FCA
FSA

Yariahle

DTOE
DB
DHEEL
Z

KA
SCAPS
FANG

Units

Ksi
KS1

Linits

Ft
Ft
F1
K./ Tn

Tons/st
o
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Columns Entry
1-10 LENGTH
11-20 HEIGHT FROM TOP OF FOOTING
21-30 BACKWALL THICKNESS
31-40 SEAT WIDTH
41 - 350 DISTANCE FROM FOOTING TOE TO SEAT
51 - 60 DISTANCE FROM SEAT TO CL. BEARING
Columns Entry
1-10 BACKWALL HEIGHT ABOVE SEAT LEVEL
11-20 WEIGHT OF EXTERIOR SHEAR KEYS
21-30 UNIFORM WEIGHT OF BARRIER
31 - 40 VERTICAL DIST. FROM SEAT TO FILLET
41 - 50 STEM THICKNESS
WING WALL DATA - J103F10.0)
Columns Entry
1-10 NUMBER
11-20 LENGTH
21-30 THICKNESS
31-40 END WALL DIMENSION
Columns Entry
1-10 LENGTH
11-20 WIDTH
21 -30 DEFTH
31 - 40 WIDTH OF FOOTING KEY
41 - 50 DEPTH OF FOOTING KEY

51 - 60

DISTANCE FROM TOE TO KEY

Variable

AL
ATl
BT
SW
DTS
DSB

Variable

BI
PSK
UB
DsF
ST

Variable

NW
WL
WT
WE

Yariahle

sLEEEL

39

Llrils

Ft
Ft

Ft
Ft
Fr

Linits

Ft

Kips
Kips/Ft
Fi

Fi

Units

F
Fi
Ft

Units

Ft
Ft
It
It
It
Ft
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i = 1

If tvpe of footing is SPREAD, skip PILE DATA sections and go to REBAR DATA section.

Columns Entry Variable Units
1-10 NUMBEE OF ROWS NEOW
11-20 VERTICAL PILE CAPACITY - SERVICE PCAPS Tons
21-30 LATERAL PILE CAPACITY - SERVICE VCAFS Kips
31-40 LATERAL PILE CAPACITY - ULTIMATE VCAPF Kips
41 - 50 PILE DIAMETER PDLA In
51-60 BATTER FACTOR BF Ft
PILE DATA - NROW(F10.0.2110'

The number of lines in this section is equal o the NUMBER OF ROWS of piles (NROW).

Columns Entry Variable Units
1- 10 DISTANCE TO TOE XP(T) Ft
11-20 NO. OF PILES TN ROW NP(T)
21 -30 NO. OF PILES BATTERED NE(I)
REBAR DATA - SQ110.F10.01h

There are 5 lines in this section that correspond 1o the 5 bar locations considered.

Key to Rebar Locations
1 Backwall at seat level
2 Stem at top of footing
3 Topof fooring
4 Bottom of footing on heel side
3 Bouom of footing on toe side
Columns Entry Variable Units
1-10 BAR SIZE IBAR(T)
11-20 NO. OF BARS NBAR(I)

21 - 30 COVER COVER(I) In
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Columns Entry
1-10 DEAD LOAD
11-20 H-LOAD
21 - 30 P-LOAD
31 - 40 BEARING PAD SHEAR
51 - 60 OTHER LATERAL LOAD
61 - 70 OTHER VERTICAL LOAD
LOAD FACTOR DATA - (7F10.0)
Columns Entry
1-10 DEAD LOAD
11-20 H-LOAD
21-30 P-LOAD
31 - 40 BEARING PAD SHEAR
41 - 50 LATERAL EARTH PRESSURE
51-60 OTHER LATERAL LOAD
6l - 70 OTHER VERTICAL LOAD

OTHER LATERAL LOAD DATA - (FIO.0SX.SAL)

Columns

1-10

Entry

DISTANCE ABOVE SEAT TO OTHER
LATERAL LOAD

CONSIDER OTHER LOAD IN GROUP
LOADS (Y/N)

OTHER VERTICAL LOAD DATA - (F10.0.5X.5A1)

Columns

1-10

16 - 20

Entry
DISTANCE FROM HEEL TO OTHER
VERTICAL LOAD

CONSIDER OTHER LOAD IN GROLUP
LOADS (Y/N)

Variahle Units
DL Kips
HL Kips
PL Kips
VL Kips

QL Kips
oV Kips

Variahle

FDL
FHL
FPL
FVL
FEP
FOL
FOV

Variable Units

DOL Fit

GRL(1) - GRL(%)

YVariahle Units

DOV Ft

GRV(1) - GRV(S)
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FLEXURE DESIGN THEORY

SERVICE LOAD DESIGN (SLD) (Code 8.15)

For investigation of stresses at the service level, the strmight-line theory of stress and strain is
used as outlined in amicle 8.15.3 of the Code.

Working Stress equations for a Single Tension Layer:
M =Afd
j =]1-kf3

k  =v2pn+(pn} *-pn

n = E..IFE{

p = A_/bd
2

" _ M

42
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LOAD FACTOR DESIGN (LFD) (Code 8.16)

The theory is based on the assumptions outlined in article .16 of the Code and on satisfaction of
the applicable conditions of equilibrium of internal siresses and comparibility of srrains. This allows
the engineer to input multiple layers of steel which may be in tension or compression depending on
the applied loads.

Strength Design Equations for a Single Tension Layer:

M, <=M
M, =Afd-a2) (8-16)
i =l (8-17)
856".b
ES(E;}E‘ 87000
P, I‘ﬁmn ) we=hE

I
M= ?-ﬁrmJ(-ﬂ}

Distribution of Flexural Reinforcement (Crack Control)
(Code 8.16.8.4)

f = & (B-61)
' 3
VideA)
f o= .t'i{t'!]
f == 20 Ksi, for Grade 40 Steel

f == 24 Ksi, for Grade 60 Steel
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DEFINITIONS

A = Effective tension area of concrete surrounding the Mexural wension reinforcemens
and having the same centroid as that reinforcement, divided by the number of
bars.

Area of tension reinforcement.

Width of compression face of member.

Web width.

Distance from extreme compression fiber to cenmoid of rebar layer.

Thickness of concrete cover from extreme tension fiber to center of tensile
reinforcement closest 1o the wension face.

Modulus of elastcity of concrete 57000 x ’JE

Ultamate concrete compressive strain (003 infin).
Modulus of elastcity of the stee] rebars (29000 ksi).
Ultimate concrete compressive siress.

Allowable steel] stress.

Yield stress of reinforcement.

Moment of inertia of the section.

Tension reinforcement ratio.

Reimnforcement ratio producing balanced strain conditions.
Moment at service level (SER).

Nominal moment strength of section.

Factored moment at section.

Cracking moment (Code £.13.3 Equation 8-2})

n Modular rato of elasticity (E ."IE.;j

[u] atrength reducton factor.

Y, = distance from the neutral axis to the extreme rension fiber,
Z = Factor related 1o exposure conditions and a maximum crack width permaitted.

nm |
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